Ca2+ dependence of tension and ADP production in segments of chemically skinned muscle fibers.
Both ADP production and tension have been measured in segments of chemically skinned fibers contracting at different Ca2+ concentrations. Full mechanical activation occurred between pCa 7.00 and pCa 6.50. The total ATPase was due to both actomyosin and non-actomyosin ATPase. Actomyosin ATPase was observed at pCa 7.09 without accompanying tension. The Ca2+ dependence of tension was steeper than actomyosin ATPase. This finding implies some rate constants of the mechano-chemical cycle are Ca2+ dependent. Non-actomyosin ATPase was measured in fibers stretched beyond overlap of the thick and thin filaments. Sarcoplasmic reticulum was isolated and sarcoplasmic reticulum activity was measured in vitro under the same conditions as the single-fiber experiments. Non-actomyosin ATPase in the single fibers was found to be small compared to maximally activated actomyosin ATPase but larger than the ATPase that could be attributed to sarcoplasmic reticulum activity.